The numerical evaluation of the theoretical variance/mean ratio of the neutron population in the subcritical condition of the AFRRI-TRIGA reactor is given for (1) the case of no delayed neutron groups; (2) the case of one equivalent delayed neutron group; and (3) the case of six delayed neutron groups. The Courant-Wallace equations were solved to obtain the theoretical variance/mean ratio using the mean prompt neutron lifetime of 39 x 10~6 seconds in the AFRRI-TRIGA reactor.
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I. INTRODUCTION
The mean number of neutrons and delayed neutron-forming precursors in a reactor may be estimated by deterministic equations but the actual number at time t will be different. The instantaneous number of neutrons and precursors, both possessing a discrete rather than a continuous probability distribution function, will fluctuate at random about the mean. A statistical parameter which may be used to measure the fluctuations is the variance/mean ratio. References 2 and 6, through the use of the probability balance and two probability generating functions, derive equations describing the stochastic processes within the reactor's core in terms of the first and second moments of the neutron/precursor probability distributions. These equations may be solved for the variance/mean ratio. It is the purpose of this report to numerically evaluate the theoretical variance/mean ratio of the neutron population for three cases 235 using the fission data for U from references 3 and 5 and the mean prompt neutron -r* i lifetime in the AFRRI-TRIGA reactor which is approximately 39 x 10 seconds. The symbolism of reference 6 will be followed. Case 1 is when it is assumed that there are no delayed neutron groups. Case 2 is when there is one equivalent delayed neutron group. Case 3 is for six delayed neutron groups. it is to be noted that k = n + E ffij. since k' = n and c=5c i =m =I,mj.
II. GLOSSARY OF BASIC SYMBOLS
F(x,y 1 ,y2, . . . ;t) = F-type probability generating function = E L E ... x N y 1 Cl y2 C2 ... P(N, C,, C 2 ,... ;t). N Ci C 2 P(N, C^, C2, . . . ;t) = the probability that N neutrons, Cj precursors of type 1, C2 precursors of type 2, etc. , are present in the reactor at time t. T-= half-period of radioactive precursor of type i.
a. = percent yield of vj3 precursors of type i.
III. GENERAL EQUATIONS
The equations in references 2 and 6, describing the fluctuations of the neutron/ precursor probability distributions, are
which results in one equation as we let i = 1,2,3,4,5, and 6, and 6 -c i 0 NN +(l-k + c+e i )0 Ni -.^ €j 0J. = which results in six equations for the six values of i, and
c i ^Nj -c j ^Ni
6 since the mixed partial derivatives of 0, namely, 0: A -0 i ; , are equal when A J A J B A B i A = i B and when J A = jg.
IV. CASE 1: NO DELAYED NEUTRONS
The assumption of no delayed neutron groups means we assume that e = c^ = 0, m i = 0, and that k = k ? . Equations (1), (2), and (3) reduce to
With m^ = 0, the i-type probability generating function becomes
and and
Using (10), equation (4) rearranges to
By definition, k, the effective multiplication factor of the reactor system, is the mean number of neutrons formed per neutron lost in the system through escape or absorption. Thus
where £ = the probability of achieving a fission event per neutron lost through absorption or escape and where u = the number of neutrons formed per fission event.
Assuming that £ and v are two independent sets (events), k=ld=Iv =tv (13) since by definition £ = £ .
Since k = k', therefore k=Ci7 = n.
Thus
Substitute (15) into (11), and obtain
By selecting values for the dependent variable k we may obtain the variance/mean ratio of the neutron population for various conditions of subcriticality for the no delayed neutron case using equation (16). 
V. CASE 2: ONE DELAYED NEUTRON GROUP
To obtain equations for one equivalent delayed neutron group we let c i = c. Equations (1), (2), and (3) and where
Add (17), (18), and (19) and obtain
Since and and and
it is seen that
Substitute (27) into (22) and obtain
Solve (17), (19) , and (28) for 0 NN /N by Cramer's rule (see reference 6 for details) and obtain
By definition, c is the mean number of precursors formed per neutron lost through absorption or escape. Thus
where /3 = the mean number of delayed precursors formed per fission neutron produced.
For the AFRRI-TRIGA reactor e=XT (33) 55 0.077 x 39 x 10~6 (34)
where 0.077 sec" is the equivalent one-group decay constant computed from the 6-group thermal fission data in reference 5 by the following expression
By definition m is the number of delayed neutrons formed per neutron lost. Thus c = m = flTp .
It is assumed that £,, v, and ft are statistically independent. Hence
and 
2 where the second-order term involving 0 is neglected.
It is realized that the assumption of statistical independence between u and /3 is an approximation and that the result of this assumption is to state in the averaging process that the mean of the product of u and /3 is equal to the product of the separate means when in actuality the mean of vfi should involve sums of terms like 1^/3 times an unconditional probability and a conditional probability. Equation (38) 
where it is to be noted in arriving at the solution that the constant e is of negligible importance. 
VI. CASE 3: SIX DELAYED NEUTRON GROUPS
Twenty-eight simultaneous equations resulting from the expansions of (1), (2), and (3) must be solved to obtain the 0 NN / N ratio in the case of six delayed neutron groups.
These 28 equations are and where the prime mark over the 0 indicates division by N, i.e. , 
By definition e, is the mean number of precursors of type i formed per neutron lost through absorption or escape. Thus by analogy to (32) °i = k^ (88) where ^ is the mean number of delayed precursors of type i formed per fission neutron produced.
Thus (88) 
By (23) and (40) 
By definition and by analogy to (40) [C^^i] [Sv (1-8)1 
The assumption of statistical independence between u and /3 is used in the evaluation of (fjjx), (fix), and (fy) .
Substitute (13), (74), (75), (76), and (89) into (97), (99), (101), and (104) The 28 equations, (44) through (71), were solved by hand on a Monroe desk calculator by Robert W. Rockwell. The inverse matrix involved contained 683 zeros.
The Gauss-Seidel method was used to invert the matrix. Table II and Figures 1 and 2 summarize the six-group 0^/ N ratios for various values of k.
VII. PROPAGATION OF PRECISION INDEXES
The propagation of precision indexes was accomplished for three values of k for Case 2 in order to obtain a feeling for the magnitude of the uncertainty in the variance/ mean ratio. Following the procedures given on pages 205-208 of reference 7 and using the constants of (74), (75) and (76), the following results were obtained and are tabulated below in Table I * Case 1 (no delayed neutron groups) was computed from equation (16). ** Case 2 (one delayed neutron group) was computed from equation (43). *** Case 3 (six delayed neutron groups) was computed from equations (44) Figure 2 . Theoretical variance/mean ratio of the neutron population in the subcritical condition of the AFRRI-TRIGA Reactor. The numerical evaluation of the theoretical variance/mean ratio of the neutron population in the subcritical condition of the AFRRI-TRIGA reactor is given for (1) the case of no delayed neutron groups; (2) the case of one equivalent delayed neutron group; and (3) the case of six delayed neutron groups. The Courant-Wallace equations were solved to obtain the theoretical variance/mean ratio using the mean prompt neutron lifetime of 39 x 10~6 seconds in the AFRRI-TRIGA reactor.
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